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This study was undertaken to investigate the distribution of human papillomavirus (HPV) subtypes
and cervical lesions in Busan. Furthermore, the cytological and histological findings of cervical lesions
were compared to determine the usefulness of the currently released vaccines. HPV subtypes of
2,130 patients who visited Haeundae Paik Hospital between January 2013 and March 2016 were
analyzed by the HPV 9G DNA chip. Liquid-based cytological examination was performed, and
subtypes were classified according to the 2001 guidelines of The Bethesda System. Biopsy or
hysterectomy specimens were subjected to hematoxylin and eosin staining for histological
examinations. Of the total 2,130 cases, 1,254 (58.9%) were positive for HPV, and 876 (41.1%) were
negative. Of these, 152 (7.1%), 97 (4.6%) and 80 (3.8%) were identified as HPV 16, 68 and 56,
respectively. Of the 329 cases encompassing the above three HPV subtypes, histopathological
analysis diagnosed 155 (47.1%) cases with CIN2 or higher grade. Notably, the occurrences of HPV
subtypes 16, 68, 56, 58 and 51 were most frequently diagnosed in Busan. Further analysis revealed
that administration of Gardasil® 9, the currently available vaccine in the market, exerts no protection
against subtypes 68, 59 and 51. This study aims to provide an important reference for future HPV
vaccination programs in Busan.
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0.1%F AHAIRIL, AT SolA= HBAEZUY] 74.4%, 1
oo g Aol 17.6%E HeATHA.

Human papillomavirus (HPV) 492 A4 54T
cervical intraepithelial neoplasia (CIN) @4 9] 593+
9lo] 5], £3] high-risk (HR) HPV #YL A48t
I} AATA 7L WS- =2 Ao g HuE QIeH5-7]. HR
HPVE 27|HolM e o] HAW 25359 S5
o34, 1k o|FA, ATABEY, A, ASHEY, =8
5] A7 dollA RIHsHA BAE . HR HPVE low-
risk (LR) HPV Q] Afo]= ZF HPV O] E6, E7 TR o] &2A4
ZO] TUAA ARl p53, retinoblastoma gene
(pRb)%} BHE51o o5& B/} Al7]= 589 Aol
g Slth. HPV7} R 58} 5= o dE0l= early genedt
late gene®] QJt}. Barly gene 5 E2, E6 12|21 E7-2 A&
£ HIA7 = 92 ot 53] E6t E79] RAAERE
oAl T AEL FF T (oncoprotein)2A] 2+
7+ p533 pRbY| F 7H9] 2% FF A A (tumor
suppressor protein)°l| Z2gs}o] o] && &3t A1t}
o|2{3t E61} E7 Tl a50] 2+t p533} pRbof| Agtsto] 7]
= 5243 A7) 2% 71H0 siA MlEe A2
715 24st= 750 =L ¢ o) 2Ho] E7NsSH|
Elo] FAIRHA Rl 2575 75 SHA Eli= Ao|tHS8]. HR
HPV o2 HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 606, 68, 69 5°| i1, HZ FTEEn} T2 AF4]7]
AEHAE FISHAY A7 5-0] A o] B B2 27 1
HE FUAZ7]= LR HPVE=HPV 6, 11, 34, 40, 42, 43,
44 59 oFggo] UHo, 101

2 ol A Az Kot oflstr] {isf th i o
HE Z2AEZ Aol Qleh. @A A=l Sl WAl &
Cervarix" 27} 9412 HPV 16, 18¢] thall, Gardasil® 47}
A2 HPV 6, 11, 16, 1801 T8, Gardasil® 97} #j41e
HPV 6, 11, 16, 18, 31, 33, 45, 52, 58°f & o} 85
HolE2 QItH11]l HPV 6, 112 B 220t fedhs
LR HPVE £550] 117, A3 7ed& 4o 4 3= HR
HPV Gardasil™ 971 ¥ 410] o8] 93] o= %] ek
v, da] {4 HPVY] §-8 E3SE =7t} Zfo] 7} dri12

TheFeE HPV oFg 9] #3220} Al 7 79t 889 A48
AE dotH 7] 95l HR HPV oFd B3} g7 52 Al
Z1 HAL, oAl 4 o] FEl2 FAlof sfte] =1y
O & o]Fojxof5hH, o]of T3t 4} 3-8 TR F8
/32 2010900 -H82417174ELe2(EUROGIN)A]

—

o
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AQI=EACH13]. ESF 20159 U= AFAEEE 2
colposcopy 38](ASCCP)°lA4l+= HR HPVE] 7|4 Z0]
AsAHLO] oG AIFES EL F A= E2
Holgk=t 2ot L, ARt HAF A Al HPV /-4
A BAE A A= E A= ATH14].

2011 CIN2~CIN3 $FA}2] Af|2zeka] HAleL HPV 54
AL v - B4 23 HPV 16 B HPV 183} I H
A3 73 FUL] Bl &L FYGorAlotollA 82%, -EoFAlotelA
£ 68%, OFA|oFE A| Q) E AA| Ao A 70~76%7F A
TEofU= AR RAE UL, 7HF LrHAQI HPV R8>
HPV 16 (57%), 18 (16%), 58, 33, 45, 31, 52, 35, 59, 39,
5193} 56H 02 RAFE|QITH15].

£ AFollMe AN shrhuE S gt St
£ giAfo g A9 HPV Y} oy o R s
I WY Ay daE Hlws) B1A Stk E
HPV o} @3} A3 §-0] A|asha, 228H4 A& vl
Asto] HPV Aol o2 &S H7kotal, 2435
IS v o R A SAIH WAlo] f-84 o 52 I
Bz} 5ol

Mz U
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% A7 R AR AARHHPY §204 HALE B4l
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2. HMIE AL

AR AE HARE A% AIAEHAKLiquid-
based cytology test)= SurePath (Beckton, Dickinson
and Company, Franklin Lakes, NJ, USA)§-& A-8-51<
AAS A5t Papanicolaou S A3t 3 A2
ARt e AiEo7t w=Eskqitt 2001 7178 HEH AT
A2~El(The 2001 Bethesda System, TBS)° uwet
negative, ASCUS (atypical squamous cells of unde-
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termined significance), LSIL (low grade squamous
intraepithelial lesions), HSIL (high grade squamous
intraepithelial lesions), SCC (squamous cell carci-
noma)= 27t TH16]. AR AL Aol 23t ¥, A5
d B, 1AE A Y Ak R A A2 A
O =&, ASCUS o/d9] Ak v AlZATo & Yrgich

3. ZXH A

B E= A3HE AAE 10% formalin (neutral
buffered formalin pH 6.8~7.2, BBC Biochemical,
Mount Vernon, USA)2. 2 1143} ethanol (Duksan
pure chemicals, Incheon, Korea)® &3t & xylene
(Duksan pure chemicals, Incheon, Korea) 2.2 35}
o] paraffin (Leica Biosystems, Buffalo Grove, IL, USA)
Zofjsltt. 1 & rotary microtome (Microm, Walldorf,
Germany)< °]-85l 4 ym A= ¥FE3F & hemato-
xylin-eosin (YD Diagnostics, Yongin, Korea) @44
Algsto] ¥ dE2]7F @r4(Olympus, BX53, Japan)
= ol-&sf st

4. QIQEZHI0[A

2IRFS KEXFHLAL

DNA &2 DNA purification kit (GeneAll Biote-
chnology, Seoul, Korea)& o]-&sto] &5ttt A
200 pLol TL buffer 200 pL, PK 20 uLE ¥ % 56°C
A 1087 9H3-A171 & TB buffer 400 uLE 93’ column
o %71 & 13,000 rpmOllA] 187t YAEE stk 1
& BW buffer 600 pLE ¥ 13,000 rpmOflA] 187 44
2 T TW buffer 700 nLE ¥ 12 13,000 rpmol|A] 187F
YHEHE 51T Columng 7453 1.5 mL tubeE &3]

3 AE buffer 200 pL.5 Y31 257 A4 ¥HE A7 The:

Table 1. Distribution of HPV subtypes in TBS results

13,000rpmoflA] 187 YA ot] DNAE S5ttt
%23 DNAS $3 20 & PCRS Adst & HPV 9G DNA
chip (Biometrix technology, Chuncheon, Korea)< ©|
-&sto] HPV 342+ 1412 Al13¥staith. HPV 9G DNA
chipO & £4 7F53 19%-9] oFg-2 HR HPV 16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 689] 14%3} LR
HPV 6, 11, 34, 40, 429] 5%°]ct. ¥4 A= HPV B3t
¥, LR HPV 29, HR HPV &, 7|eHother)9]
Y o2 Ygich

mx
B

1. AR S

184|041 84A17HA] BALE o2 2,13071S 45t
R, 15 58.9%%0 1,254 HPV SO =2, 41.1%A
876712 HPV 5/ 2.2 EA=| Utk HPV 384 5 v
82 58.4%%1 73271011, BIEL 41.6%%1 522710]

jm
A

T

MR

2. QRFEHI0[HA XY X

14%9 HR HPV o139 #4423t HH 52,1304 &
HPV 16 (7.1%, 1527), HPV 68 (4.6%, 977), HPV 56
(3.8%, 807), HPV 58 (3.5%, 747), HPV 51 (2.2%, 47
), HPV 35 (2.1%, 457), HPV 52 (1.9%, 417), HPV 66
(1.8%, 397), HPV 18 (1.7%, 3771), HPV 31 (1.6%, 34
Z), HPV 33 (1.6%, 347), HPV 39 (1.1%, 2471), HPV 45
(0.8%, 167), HPV 59 (0.5%, 107) 0.8 A&HAL, 5
SO LR HPV o}g 9] 48435 HH F 2.1304 5 HPV
42 (1.9%, 4170, HPV 11 (1.6%, 3571), HPV 40 (1.6%,
357), HPV 6 (0.8%, 164), HPV 34 (0.5%, 117) =0 &

16 18 31 33 35 39 45 51 52 56 58 59 66 68 6 11 34 40 42 Other Nega Total
Negative 65 15 14 25 15 9 6 16 21 24 27 4 17 42 9 11 3 14 19 233 857 1,446
ASCUS 27 3 3 11 8 4 1 4 5 8 18 1 7 9 1 5 4 8 10 34 171
LSIL 31 8 9 18 1% 14 6 19 7 3% 17 5 18 39 5 15 3 12 9 56 12 353
HSIL 9 2 10 6 1 1 3 4 7 6 1 1 1 1 7 1 61
SCC 12 3 2 1 1 2 2 2 1 2 6 34
Total 144 31 36 62 40 28 14 44 37 74 70 10 43 92 15 33 11 34 39 332 876 2,065
Unenforced 8 6 0 4 6 0 2 3 4 6 4 2 1 5 1 2 0 1 2 8 65
Total 152 37 36 66 46 28 16 47 41 80 74 12 44 97 16 35 11 35 41 340 876 2,130

Abbreviations: TBS, The 2001 Bethesda System; ASCUS, atypical squamous cells of undetermined significance: LSIL, low grade squamous
intraepithelial lesions; HSIL, high grade squamous intraepithelial lesions; SCC, squamous cell carcinoma.
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AZ= UK Table 1).

AA 2,1304 F o= TAEr2 1,254 AA 9
B HPV A &S B4 23t 194 o]stollAl HR HPV 7+
0] 0.6% (77), LR HPV 7ro] 0.2% (37), 20~29A4°]
A= HR HPV +990] 9.8% (1237), LR HPV 7ol 4.1%
(5271), 30~39A1941= HR HPV o] 14.3% (17974),
LR HPV 9] 6.9% (867), 40~49A|°l 4= HR HPV 7
0] 15.9% (1997), LR HPV Zdo] 12.2% (1537), 50~
59A1941= HR HPV 70| 13.1% (1647), LR HPV &Y
o] 8.4% (10571), 60~69A4|°41+= HR HPV g o] 6.1%
(777), LR HPV 7ol 4.3% (547), 704 o]l A& HR
HPV 7o) 2.2% (277), LR HPV 7 e] 2.0% (257)°]
‘zit} HR HPV #2400, 30, 50| =02 =2 7+

ES 29, LR HPV 92 40, 50df, 30t 02 52
AIES HAHTable 2).

w

£

P A 1,25479] 2AFHAF 23} squamous cell
carcinoma (SCC)= 12174, CIN3+= 1594, CIN2+= 57

0%

2|24

Table 2. Comparison of infected HR and LR HPV groups according
to age

Age High risk HPV (%) Low risk HPV (%) Total (%)
>19 7 (0.9) 3 (0.6) 10 (0.8)
20~29 123 (15.9) 52 (10.9) 175 (14.0)
30~39 179 (23.1) 86 (18.0) 265 (21.1)
40~49 199 (25.6) 153 (32.0) 352 (28.1)
50~59 164 (21.1) 105 (22.0) 269 (21.5)
60~69 77 (9.9 54 (11.3) 131 (10.4)
<70 27 (3.5) 25 (5.2) 52 (4.1)
Total 776 (100) 478 (100) 1,254 (100)

Table 3. Distribution of HPV subtypes in cervical lesion
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7, CIN12 1014, adenocarcinomat 157, HPV-
relative positive= 507122 FAFE I}, CIN2 o402
U2 $R1=28.1% (35271/1,254)01 . HPV o} & 7+
% @ol AZ% HPV 16, 68, 569 A&E-2 A4 HR HPV
7767 F 32970 42.4% (329/776)F AA|goH,
CIN2 o2& L+ HPV 16, 68, 56 4= 32974 % 155
0= 47.1% (155/329)= &A= ltHTable 3).

Hko- 12547 F 41.6%%1
52270014 S5 “ﬁOl ‘21% aﬂ Uebgth HR HPV ot
PO FEAY AEES HPV 33 (4.8%, 257), HPV 68
(4.8%, 2571), HPV 16 (3.3%, 177), HPV 56 (3.3%, 17
Z), HPV 58 (2.9%, 157), HPV 51 (2.7%, 147), HPV 66
(2.5%, 1340), HPV 18 (2.1%, 1171), HPV 35 (1.7%, 97)),
HPV 52 (1.7%, 974), HPV 31 (1.2%, 671), HPV 39 (1.2%,
64), HPV 45 (1.2%, 64), HPV 59 (0.8%, 47) =08 1+
BNy, LR HPV ol 9] S84 AEE2 HPV 11 (1.7%,
974), HPV 40 (1.7%, 97), HPV 42 (1.7%, 971), HPV 34
(0.6%, 37), HPV 6 (0.4%, 27) =20 & Yepgtt. $E4Y
o] Qb= BHAtOllA] CIN2 o2& U2 3Ab= 62.6% (327
Z)o|AtHTable 4).

-

2,130 9] RS 2ASE 2T} 58.9%%1 1,254710] HPV
FAHORZ, 41.1%%1 876710] HPV 2402 EAFQIT}.
HPV G441 & e th a2 58.4%1R1 73271019141, &9t

16 18 31 33 3 39 45 51 52 56 58 59 66 68 6 11 34 40 42 Other Total
Normal 1 3 3 3 2 2 14 8 2 2 3 1 1 2 3 17 67
CIN1 7 6 5 M 2 3 5 10 3 13 6 3 13 1 1 3 3 6 101
CIN2 5 3 4 3 2 6 3 9 7 6 1 1 7 57
CIN3 4 8 13 16 3 4 2 8 8 1 12 1 5 18 6 4 6 159
SCC 43 b 0 6 2 1 2 18 6 2 14 1 1 1 1 5 3 121
AC 1 5 2 1 2 1 1 2 15
HPV-rel. 5 1 1 3 1 1 1 1 9 7 1 1 2 1 3 5 7 50
Total 106 28 23 48 13 12 10 24 22 50 50 5 24 57 4 12 5 14 15 48 570
Unenforced 46 9 13 18 33 16 6 23 19 30 24 7 20 40 12 23 6 21 26 292 684
Total 152 37 36 66 46 28 16 47 41 80 74 12 44 97 16 35 11 35 41 340 1,254

Abbreviations: CIN, cervical intraepithelial neoplasia; SCC, squamous cell carcinoma; AC, adenocarcinoma; HPV-rel, HPV-relative positive.
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Table 4. Distribution of cervical lesions according to single or multiple HPV infections

www.kjcls.org
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34

68

66

59
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56

52

51

45

39

35

33

31

18

16

Total

50
95

Normal
CIN |

2

I

50
153

4

CIN 1

3

CIN 1l
SCC
AC

4 118

13
3 43
9 522

1

1

2
6

1

1

4

HPV-rel.
Total

3 9

2

11 13 32 256 2

4

1

10 14 13 9 33 17 35 156

6 4 6

6

17 6 23 26 4 9

89 17 17 1

Abbreviations: S, single HPV infection; M, multiple HPV infection; CIN, cervical intraepithelial neoplasia; See Table 3.

8L 41.6%1 522730191t 20100 A A Aoz 4l
A ALl T2 H 2459t g g o] Y= 871
HPV 8282 HPV 16, 18, 31, 33, 35, 45, 52, 5891 A
O = BHuErH17]. & AtolA= HPV 16, 68, 56 <2
2 A0l A& FEES 47 7.1% (152/2,130),
4.6%(97/2,130), 3.8% (80/2,130)°] i}, AA| A Q1 7+ H1
L5 HHHPV 16, 68, 56, 58F 2] 40 2 UERET o] AL
A A|AQ19] %491 HPV 16, 18, 31, 339] 4=A194= A}o]
7F ASATH18]. LR HPV oFg A& E-2 HPV 42, 11, 409
0= 1.9%(41/2,130), 1.6% (35/2,130), 1.6% (35/2,130)
o FHES L}

A14:21Q1 HR HPVE] A2 A3 % 01345 % A%

43 $de=

EREAE FAAT A3 542 A dAof sgEo F

FO= YT Aol A= AdH= Halsy Qo 27]ol=

ol 7ol SRt ABA71E AA HE BHlE 571 oF

7, 4 &€, vids, g, 55 % 22 S 2AIE
2T 4= Q= Ao R HUEQIHH19, 201

CIN 2 52 11 o]49] A= Hol= Xt 714 919

S} Q1Ak= HR HPV subtype?] 7ot} 20074 Inter-
national Agency for Research on Cancer (IARC)°IA]
= HPV BARE A3 59 AAPE 0 & AR 4= Slthal A
oFsATH19]. T3 2012¥ American Congress of Ob-
stetricians (ACOG)?} American Society for Colpo-
scopy and Cervical Pathology (ASCCP)o| A= M| ZH AL
7} 2401 = colposcopy= 5ol HPV 163} HPV 18
HAFsfoF shttar o5k tH20]. & Ao A 43 A3t
of| A &= A I = W AP A= A o] AT HE A A
A3} HPV 16 ¥ BAI= 1447 F 657(45.1%)°14 1,
HPV 18 ¥4 AAlE dAAZ =R HA240] 314 5 15
71(48.4%)Q1 A o= UErdth. HPV 163} 182 A5
I TA Y= 583 HR HPV subtype°]tH21].

E Aol A FgHA 1,2547 5 CIN2 o}/do] L2 4
A= 3527102 28.1% (352/1,254)9] AiFE HolFl L,
CIN2 ool U2 35271 & HPV 169 HHL 26.1%
(92/352), HPV 689] 7+9-2 10.8% (38/352), HPV 562
TH26.3% (22/352) R0t £ A+4+9] ZIH=HPV 160°] gt
3 A A A AU ABE HHEA N A 7 &7t 1
FU= A AS3 LABFATH22-24]. HPV 189 2

d



de g #AE AHAY 3.0% (37/1,254)AA%, 4.5%
(16/352)0l14 CIN2 E= 11 o]/do] L, Ag 35 A
Fo A= 71 F23t Loz 154 % 33.3%S1 570]
P Bt Ag 735 AA|Z AEo] 444 7]
ool HA Tt I 91, A AT AT S RASHE
A7} A9 it ek HPV 189] 7Hgdo] Eolglthd, A}
3 AT &40 7HsA4S Eol7] Yall 27HHQ1 AAE
a3 702 Az},

A 2,130 F FAPoZ Tguk 1,2547 5 41.6%3
522794 FEAG0] = A= et SEAES

2 oJu]of| A= o 7HA] AfREE A+ ARt B ol
U=Tl, Chan [17]9] AtolA= HPV SE7F0] AA &
F9] oF 11.6%0lA AT ¥ 11519131, Chan¥ Bosch
[17, 18]9] Aol SEZLHC] A3 F o1F 5ol A
AR do7l=d oA AT Bl shA T4
o] A1 I AL E 7RItk it

= HPV o} 9] BEE A543t Kim 5(25-28]9] A+
of W=ZH HPV 163°] 7P @2 1= & FEo] = AA,
T AR HIERE = A2 X5 FUth HPVE Rx=
At date] vholuh B 85 9] Zpo], A A7), A9 H
54, AA R Q] Zfo] 5ol webA o8 7HA] FEI = e

Q:

g 5= 7] 2] ole] St Ao} Lk HPY oF
o £2E wjost AL vh SRt 2 5 Irk.

=7} A7 tidel] Z3tE] o9l A e 20169
FE| 20A] o4 o2 2d 7N E FEARS S 4 Uk
T3 FH= 20109 695E A AREAHA FE 08-S
A LotHA T 124 o4 FadoA F52 FFskal ot
Cervarix” 27} 9412 HPV 16, 1891 thall, Gardasil® 47}
#1A1S HPV 6, 11, 16, 18] thal, Gardasil® 97} @412
HPV 6, 11, 16, 18, 31, 33, 45, 52, 58¢]| tj5t oo =2
2 % 2= 9tty Bt H11]. 0] & Gardasil® 971 ¥4l
2201449 49 o] v|=, {1, iyt 59 =74 52l
Horal, 20169 495 vl=olA 471 HE Z20Ho =
Alggstal St} SEuEtoll A= 20164 148 A& FE1t
AA 22 Gardasil® 97} 941 AFE-S 571 wiokch 2
9] A, FAHX| G of ol A= HPV 16, 68, 56, 58, 513
9] o2 =& TAAES YERHI HPV 68, 56, 5132
Gardasil® 97} Al 0 2 & ofulst 5= gl 9 Mz o] 9ct.
T3 HPV 160|418 0] 2]9] F-Ax}gol ZAH o4
S 7 FAS HAY Bl &o] wrd 7|E9 HAEEE=

—_

rOIl ﬂllﬂ %
2 ofy
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TES @A FE 5 IS 2o E AH

AZA0Z 20134 19%E 20164 39 Alo] AA[chst
o S E LS WS 2,130 9 AL tiato® A
I N ZHAL, 22 A Al tigt HPV genotypel] S5 &
3zof| i3l A3t A} HPV subtype 16, 68, 56, 58, 51
9| B0 =2 HE0] H YA o] 23t subtype?] -
sy (high-grade squamous intraepithelial
lesion, HSIL)2] %83t 82l0|9low 16, 189] 7ol &
2 ATALSI9}F B WL w] HPV 160] o] AEEHE Ae
ZYA G HPV 189] A& W% o7} Ut} o] A+
ol A &2 H|%0 & VRt HPV 68, 56, 512 Gardasil®
97p Al 0 21z ofikal 4= glo] o] {9 ool ¥4
S 7HAoF & Ao AZHE. Ju, AR 4R
ARE9] Ao AlgtE] o] 911, A/l 1Yol 2,130
Bog 7|7t 37 o u R S Ejutel HA| A ol A
H2 eSS e S A7t A&H oz HQeT 7o
2 7=, Syt of/golA wol Uehts 19T
HPV o} @& mjetsto] gt o} /dof] £o]4 Q1 HPV ¥i41o] &
T7}F lofof & A o7 Azt

O OF

20139 1¥5¥E 20169 3€¥ Ato] JAA| TS 2ol
ol et SRS 22 HPV genotype £4 - Al
2o AL A}, AT HA At vl sl F A
AFAY 2,130 & 58.9%%1 1,254 HPV Yo,
41.1%%1 87672 HPV 2402 B4 =Qitt. HPV 444
A & ST EL 58.4%%1 7327, BEEAEL 41.6%A
522710134t} #PHE&-2 HPV 16, 68, 569] =02 Z}z¢
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